Study objective -To examine the relation between physical activity, calcium intake, and bone mineral content in children. Design -Population based, cross sectional study. Setting -Primary schools in Zoetermeer, The Netherlands. Participants -Altogether 1359 Dutch boys and girls, aged 7 to 11 years (response rate 88%). Measurements -Bone mineral content was measured by quantitative roentgen microdensitometry of the midphalanx of the second digit at the diaphyseal and metaphyseal site. Maximal exercise testing, according to the Bruce treadmill protocol, was used to assess physical fitness. Habitual physical activity was assessed by use of a questionnaire on physical activities. Daily calcium intake from dairy products was estimated by use of a semiquantitative food frequency questionnaire. Main results -Bone mineral content in boys was not linearly associated with physical fitness after adjustments for differences in height, body weight, chronological age, and skeletal age. In girls a linear association was found at the metaphyseal site only. When extreme groups were compared, bone mineral content was found to be higher in "high fitness children" (upper decile) than "low fitness children" (lowest decile), with statistical significance reached in boys only. When analyses were performed in subgroups of skeletal age, a clear linear relation between physical fitness and bone mineral content was seen in the mature subgroup in both boys and girls. No linear association was found between habitual physical activity and bone mineral content, while the results in extreme groups (that is, upper versus lowest decile) and in subgroups of skeletal age were comparable to those on physical fitness in boys only. No association was found between daily calcium intake and bone mineral content in this age group. Conclusions -This cross sectional study in children aged 7 to 11 years suggests that an increased bone mineral content is found only in those with a high level of physical activity. This association is most pronounced in the more mature children. No evidence was found for an association between daily calcium intake and bone mineral content in childhood. (J Epidemiol Community Health 1995;49:299-304) Osteoporosis is a major public health problem in the western world. (0-71) (7-8-8-9) 8-4 (0 67) (7-8-8-9) Skeletal age (y) 7 9
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Results
Characteristics of the population are shown in table 1 . Girls had higher levels of bone mineral content at diaphyseal and metaphyseal sites than boys. Boys had higher levels of physical fitness, habitual physical activity, and daily calcium intake from dairy products. In boys, physical fitness and habitual physical activity were significantly correlated (r = 0-141, p<0 001), whereas in girls no correlation was found (r= 0-015, p=0-71). Table 2 shows the unadjusted and adjusted regression coefficients of bone mineral content on physical fitness, habitual physical activity, and daily calcium intake from dairy products. After adjustments had been made for differences in height, body weight, chronological age, and skeletal age, no linear relation between physical fitness and bone mineral content in boys could be found. In girls bone mineral content was related to physical fitness at the metaphyseal site only. Bone mineral content was not linearly related to habitual physical activity in boys. In girls, metaphyseal bone mineral content was not related to habitual physical activity, whereas for diaphyseal bone mineral content an inverse relation was found. For boys and girls no relation was found be- Figures 1 and 2 show the mean levels o mineral content in relation to "low" (1 decile), "middle" (between lowest and deciles), and "high" (upper decile) lev physical fitness and habitual physical as respectively. Adjustments were made for differences in height, body weight, chronological age, and skeletal age. For boys and girls a higher diaphyseal and metaphyseal bone mineral content was found in the "high fitness group" compared with the "low fitness group", with significant differences in boys only. In boys a higher diaphyseal and metaphyseal bone mineral content was also found in the "high activity group" compared with the "low activity group", but differences were significant at the diaphyseal site only. For girls mean bone mineral content did not significantly differ between the "high" and "low" activity groups. No significant differences in adjusted mean levels of bone mineral content were found when "high" and "low" calcium intake groups were compared, "high" and "low" being defined by the upper and lowest decile of calcium intake. Table 3 shows the adjusted regression coefficients of bone mineral content on physical fitness for those with a skeletal age above 10- * Adjusted for differences in height, body weight, chronological age and skeletal age.
t Numbers do not always add up to the total number due to missing values. CI =confidence intervals.
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Physical activity, calcium intake, and bone mineral content in children in The Netherlands "high fitness" children were compared with "low fitness" children -"high" and "low" being defined by upper Bone mineral content has been found to be associated with the level of "lifetime" dietary calcium intake in both pre-and postmenopausal women,'7 '9 whereas "current" calcium intake seemed to have no effect on bone mineral content, postmenopausal bone loss, or the risk of fracture. [17] [18] [19] [20] Moreover, postmenopausal bone density was found to be higher in women who had a high milk consumption during childhood and adolescence than in those who had avoided milk while young.2122 This suggests that a high dietary calcium intake may prevent the development of osteoporosis by increasing adult peak bone mineral content, rather than reducing the rate of ageing bone loss. Recent studies have shown a significant effect of calcium supplementation on bone accretion in children.2125 In this study, however, we could not find an association between calcium intake and bone mineral content. This may be due to the fact that approximately 80% of the children in this study had a calcium intake which equalled or exceeded the recently suggested threshold values of 1400 mg per day for children of this age.46
In the threshold model, bone mineral content is a function of calcium intake only up to the threshold level, and beyond that point further variation in intake has no effect. The dietary history method, used in this study, is considered to provide useful and reproducible information about nutritional intake.4748 The questionnaire used has proved to be valid in Dutch adults.3'
We cannot, however, exclude the possibility that the use of a questionnaire, which called on the capacity of the parent to remember details of the child's diet over the past three 
